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DETAILED ACTION 

The non-final rejection as set forth in paper No. (031605) mailed on March 18 th , 
2005 is withdrawn in response to applicants 1 argument in the telephonic interview on 
June 02 nd , 2005. A new rejection is made as set forth in this Office Action. Claims (1 
and 14-30) are pending in the application. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1 and 14-30 are rejected under 35 U.S.C. 102(e) as being anticipated by 
anticipated by Adkisson et al. (U.S. Patent 6,563,131). 

The applied reference has a common assignee with the instant application. Based 
upon the earlier effective U.S. filing date of the reference, it constitutes prior art under 35 
U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome either by a 
showing under 37 CFR 1 .1 32 that any invention disclosed but not claimed in the 
reference was derived from the inventor of this application and is thus not the invention 
"by another," or by an appropriate showing under 37 CFR 1.131. 

In re claim 1, Adkisson discloses a method of forming a field effect transistor 
(FET) transistor, comprising: providing a substrate 10; forming a layer on the substrate 
10, the layer having exposed vertical side surfaces on opposite sides of the layer, the 
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layer being able to support epitaxial growth on the side surfaces (col. 3, lines 3-25 and 
FIG. IB); 



IB 



IB* 



14 

10 



RG. IB 



forming an epitaxial channel Si on the each of the exposed side surfaces of the 
layer, the channel having an exposed first sidewall opposite the vertical side surface of 
the layer (FIG. 1C); 



FIG. 1C 

removing a channel on a first vertical side surface of the layer and then removing the 
layer, thereby exposing a second vertical sidewall of the channel formed on the second 
vertical side of the layer (col. 4, lines 9-24 and FIG. 10C); 




RG. IOC 
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forming a second channel 1024 in place of removed channel; and forming a gate G 
adjacent to at least one of the sidewalls of the channel and the second channel SI, there being 
a gate dielectric 1022 between each channel SI and the gate G (FIG. 1 ID). 




In re claim 14, Adkisson discloses a method for forming a double gated field 
effect transistor (FET), comprising the steps of: forming on a substrate a first and second 
epitaxially grown channels, the channels having vertical side surfaces extending up from 
the substrate (col. 3, lines 3-59 and FIGS. 1 1B-C), 




wherein the second channel 1024 is grown following removal of a central 
semiconductor region centered between the channels upon one of whose opposite vertical 
sides the first channel was grown (col. 5, line 60 to col. 5, line 9 and FIG. 10C); 




FIG. 10C 
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etching areas within a silicon layer to form a source S and a drain D, wherein a 
side surfaces of the source and the drain contact opposing end surfaces of the first and 
second epitaxially grown channels Si (FIG. 1 ID); and 

forming a gate G that contacts a top surface and two side surfaces of the first and 
second epitaxially grown channels SI and a top surface of the substrate (FIGS. 1 1B-D). 

In re claim 15, Adkisson discloses that the forming step comprises the steps of: 
forming first and second semiconductor lines, each end of the silicon lines contacting one 
of the source S and the drain D; forming an etch stop layer 12 on an exposed side surface 
of each of the first and second semiconductor lines (col. 3, lines 4-47 and FIG. IB); 

epitaxially growing first and second semiconductor layers SI on each etch stop 
layer 12 (FIGS. 1B-C); 

etching away the first and second semiconductor lines and the etch stop layers 
(col. 4, lines 9-24); 

filling areas surrounding the first and second epitaxially grown semiconductor 
layers and between the source and the drain with an oxide fill (col. 3, line 60 to col. 4, 
line 8 and FIG. 3B); and 




FIG. 38 
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etching a portion of the oxide fill 30 to form an area that defines a gate G, 
wherein the area that defines the gate is substantially centered between and substantially 
parallel to the source S and the drain D (FIG. 1 ID); 

In re claim 16, Adkisson discloses that the method as recited in claim 15, further 
comprising the steps of: etching the oxide fill between the gate G the source S to expose 
the first and second epitaxially grown silicon layers; and etching the oxide fill between 
the gate G and the drain D to expose the first and second epitaxially grown silicon layers 
(col. 3, line 60 to col. 4, line 24 and FIG. 1 ID). 

In re claim 17, Adkisson discloses that the method as recited in claim 16, further 
comprising the step of forming an oxide 30 on the first and second epitaxially grown 
silicon layers (FIG. 3B). 

In re claim 18, Adkisson discloses that the oxide is silicon dioxide (col. 3, line 60 
to col. 4, line 8). 

In re claim 19, Adkisson discloses that the method as recited in claim 14, further 
comprising the steps of: implanting a portion of the epitaxially grown silicon layers SI 
between the gate G and the source S; and implanting a portion of the epitaxially grown 
silicon layers between the gate G and the drain D (FIG. 1 ID). 

In re claim 20, Adkisson discloses that the implanting step is in the range of 10 to 
45 degrees relative to a vector perpendicular to a top surface of the epitaxially grown 
silicon layers (FIG. 1 ID). 

In re claim 21, Adkisson discloses that the implants are done in a series at 
approximately 90 degrees relative to each other (FIG. 1 ID). 
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In re claim 22, Adkisson discloses that the method as recited in claim 14, further 
comprising the step of forming a contact 1220 on each of the gate G, the source S and the 
drain D (col. 5, line 10-22 and FIG. 12B). 



In re claim 23, Adkisson discloses that the method as recited in claim 14, wherein 
the gate material is polysilicon (col. 4, lines 35-48). 

In re claim 24, Adkisson discloses a method of forming an FET, comprising: 
forming on a substrate 10 a first semiconductor layer having first and second ends and a 
central region that is thinner than the first and second ends, the central region having first 
and second side surfaces extending upward from the substrate, the semiconductor layer 
being able to support epitaxial growth on the first and second side surfaces (col. 4, lines 
9-24 and FIG. 6B); 




FIG. 12B 




FIG. 6B 
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epitaxially growing a semiconductor channel region on at least one of the first and 
second side surfaces of the central region of the first semiconductor layer, a first side of 
the channel being exposed (FIG. 6B); 

removing the central region of the first semiconductor layer, thereby exposing a 
second side of the channel; forming a dielectric layer on exposed surfaces of the 
semiconductor channel region; and forming a gate electrode on the dielectric layer (FIG. 
11D). 



In re claims 25-27, Adkisson discloses where in the semiconductor channel 
region is formed of an alloy of silicon and a Group IV element wherein the 
semiconductor channel region is formed of a material selected from the group consisting 
of silicon, silicon-germanium, and silicon-germanium carbon (col. 3, lines 26-40). 

In re claim 28, Adkisson discloses that the step of removing the first 
semiconductor layer does not appreciably remove the semiconductor channel region (col. 
4, lines 9-48). 

In re claim 29, Adkisson discloses that an etch stop is epitaxially grown between 
the first semiconductor layer and the semiconductor channel region (col. 3, lines 48-58). 




FIG. 11D 
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In re claim 30, Adkisson discloses that the method as recited in claim 24, wherein 
the gate electrode is formed of a material selected from the group consisting of 
polysilicon, silicon-germanium, refractory metals, Ir, Al, Ru, Pt, and titanium nitride (col. 
4, lines 35-48). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



K.N. 

September 5 th , 2005 
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